Objective: to identify, through the literature, whether a mouth breathing syndrome can influence the athlete's physical performance. Material and Methods: the search strategy employed the term sleep with the boolean operator and to the descriptors: athletic performance, oral breathing and mouth breathing. Also used the term athlete with the boolean operator and to the descriptors: oral breathing and mouth breathing. For a more current reading, only articles published since 2000 were selected. It was carried out a reading of the selected and excluded articles that did not contemplate the proposed theme. Results: the athlete's physical performance is coordinated with different factors, which involve individual and environmental characteristics, indicating a timely relation in the periodization of training. The achievement of the best result involves the adaptive processes related to the activation of innumerable signaling pathways, which are subject the action of these factors, causing subsequent metabolic responses. Sleep disturbances associated with respiratory flow, as observed in mouth breathing syndrome, can be considered as factors influencing physical performance, indicating a need for new perceptions about an understanding of the variables that involve the performance. Conclusion: a mouth breather syndrome may be a potential modifying factor of the sleep and of the humoral and cellular immune response, thus influencing biophysiological events that present a common inflammatory profile, such as those occurring in physical performance.
Introduction
M outh breathing syndrome (MBS) is a pathology that is associated mainly with the obstruction of the upper airways, increasing the resistance of nasal breathing, which can be induced by several factors such as tonsil hyperplasia, hypertrophic turbinates, rhinitis, tumors, infectious or inflammatory diseases, and abnormalities in nasal architecture. 1, 2 However, even after the related factors are removed, the MBS may persist due to the patient's mouth-breathing habit. 3 Patients develop unbalanced facial muscles, in addition to alterations in the positioning of teeth, lips, tongue, palate, and jaw, so as to counterbalance the new breathing pattern. 4, 5 This respiratory alteration has become a relevant concern to health professionals, since it involves various comorbidities. 6 The MBS is a commonly mentioned characteristic of respiratory modification during sleep, being a potential risk factor for disorders related to the condition, but its characteristics are little recognized. 7, 8 Moreover, it can cause similar symptoms to those of attention deficit hyperactivity disorder and alterations in brain function. 9, 10 Additionally, the MBS, due to involving changes in sleep pattern, can also contribute to decrease in immune defense cells and increase in humoral serum values related to inflammatory mediators, indicating the occurrence of oxidative stress and altered systemic inflammatory state.
11
Sleep is a restorative circadian process involved in different physiological events such as modification of temperature and blood pressure, immune function and hormonal changes. 12 Significant effects on attention, memory, cognitive performance, the pace of work, speed and accuracy can also be observed. 13 Considering the athlete patient, a reduction in the quality or quantity of sleep can result in biological and cognitive imbalance that is potentially capable of decreasing physical performance or the result of the recovery process after workout.
14 Similarly, events or diseases that alter or impair sleep could have a significant negative impact on athletic performance. 15 Athlete patients are subject to MBS and consequent alterations in sleep quality, which can lead to decreased physical performance. The symptoms these patients present with may not be related to the initial respiratory problems; however, they can be consequences of these alterations. Therefore, the objective of this study was to determine, through the literature, if the MBS can influence an athlete's physical performance.
Material and Methods
This is an analytical descriptive study, which was conducted through literature review. The search strategy employed the term sleep with the Boolean operator and and the keywords: athletic performance, oral breathing, and mouth breathing. We also used the term athlete with the Boolean operator and and the keywords: oral breathing and mouth breathing. For an up-to-date reading, we selected only articles published from 2000. After initial assessment of titles and abstracts, we read the selected articles and excluded those that did not address the proposed theme.
Literature Review
The prevalence of the MBS has a significant expression, considering young patients (20% to 45% approximately). [16] [17] [18] The etiology of the condition is mainly associated with alterations or obstruction of the upper airways, such as septal deviation, choanal atresia, nostril stenosis, alterations of the cartilage of the nasal pyramid, hypertrophy of adenoids, rhinitis, rhinosinusitis. 19 The main characteristics involve alterations in the oral cavity, such as narrowing of the jaw and stretch of the perioral muscle, halitosis, increase in the number of caries and periodontal diseases, constant pain or irritation in the throat, dry and persistent cough, morning headache, nocturnal enuresis, difficulty in feeding, dentofacial deformities, irritability, sleepiness, cognitive deficit, facial asymmetry, and postural problems. [19] [20] [21] MBS is a predisposing factor for the development of sleep-related breathing disorders, and this relation has been described with concern, due to the clinical impact resulting from these conditions on health. 18, 22 Nasal breathing is the preference way for air flow in the body and its modification can lead to important morphological and functional alterations. 23 Respiratory interference occurs primarily by periodic reduction or cessation of airflow during sleep, which leads to hypoventilation, apnea, and fragmentation of the processes involved in this condition. 22 Functional alterations of the respiratory system caused by modified airflow during sleep, such as repeated hypoxemia, retention of carbon dioxide, and repeated awakening lead to complications and alterations of important biological functions, such as the immune system. 11 MBS can contribute to alter humoral or cellular immune response, because it has significant influence on the pathological and physiological processes of systemic ischemia-reperfusion. The events of hypoxia and reoxygenation are capable of altering the number of inflammatory cells, such as neutrophils and monocytes, and may induce changes in cellular immune response. 24, 25 Similarly, cytokines and inflammatory mediators also suffer modulation influenced by processes involved in sleep disorders. 26 For the athlete patient, knowledge of these conditions has singular importance, because the events that control the muscle functional demand and the level of fatigue are also directly related to immune response. 27, 28 Considering the biological processes involved in physical performance, it is important to analyze the immune response, as it modulates events associated with muscular metabolism. 29 Muscular hypertrophy, which can be regarded as a performance parameter, is a physiological adaptation in response to stimuli. Humoral factors and oxidative stress can modify some phase of the signaling pathway for muscle growth and impair this process. 30 Some studies emphasize the importance of the circadian stability of sleep to reduce the frequency of injuries and improve the subsequent recovery. They also point out that there may be decreased availability of muscle glycogen and impaired muscle damage repair, when there is influence of the modified immune response. [31] [32] [33] Proper maintenance of the relation between the consumption and the storage of glycogen in the muscle is important for the efficiency of the activity of the tissue such as the production of force and the extension of the length of continued effort. 34 Homeostasis of muscle energy metabolism can be influenced by immune response. 35 Inflammatory cytokines, such as interleukins IL-1β, IL-6, and TNF-α, have an important role in metabolic alterations related to exercise. 36 Alterations in the concentration and functioning of these mediators can be associated with the rapid depletion of intramuscular glycogen and concomitant decreased performance in the activity of the tissue. 37 Therefore, altered physiological events, which can be related to the modification of any of these factors, such as the poor quality of sleep, can have a significant role in modifying an athlete's potential physical performance. 26 Analyzing the tissue injury, after tissue damage, inflammatory cells infiltrate the injured muscle and stimulate the secretion of pro-inflammatory cytokines that will modulate and coordinate healing. 38 In events involving the regeneration of muscle tissue, there is an important action of inflammatory mediators, which will act on muscle satellite cells. Alterations in concentration or types of inflammatory cells participating in the process may have negative contribution to the local production of cytokines, influencing the repair functions of satellite cells. 39 Factors interfering with the regular expression of inflammatory cytokines -which result from increase in the recruitment of these cells or prolonged stay in the region of the lesion -can lead to a deficient repair process, which will have direct influence on the subsequent performance of this tissue. 40 As sleep quality is an important agent for maintenance of the homeostasis of inflammatory mediators, disorders related to this physiological process can cause deficiency in the event of cellular repair of injured muscle. 26 Physiological conditions can also influence an athlete's performance or impair the outcome of the recovery process. The literature explores the relation between sleep and levels of inflammatory mediators. 41 Increases in pro-inflammatory cytokines resulting from altered sleep are pointed out, which can promote immune system dysfunction and cause altered inflammatory state. 42 Values of interleukins, such as IL-6, TNF-α, and IL-1β, were high after events of deprivation or alteration of sleep, with recovery of serum levels when control of the circadian cycle occurs. 43 In addition to the effects on cognitive function and concentration, already pointed out, the consequences of sleep disorders can also impair the outcome of recovery after training or physical activity.
44, 45 The modification in intensity and volume of training is carried out by athletes so as to increase the response of physical performance. However, when there is some imbalance between training stress and proper recovery, there may be an unfavorable response on an athlete's recovery and subsequent decline in performance. 31, 32 Situations of extended state of low performance combined with deficient recovery -which may have an additional effect caused by reduced quality and quantity of sleep, in addition to involving inadequate response to exercisecan result in physiological disorders such as non-functional overreaching (nf-OR). The evolution of this condition can affect an athlete's neurological, immune, and endocrine functioning, and is related to the development of overtraining syndrome (OT). 46 In general, physical performance is coordinated with different factors, involving individual and environmental characteristics, indicating a necessary and opportune relation in the periodization of training plan. Achieving the best result involves adaptive processes related to the activation of numerous signaling pathways, which are subject to the action of these factors, leading to subsequent metabolic responses. Sleep disorders associated with alterations of respiratory flow, as observed in the presence of MBS, can be considered as factors influencing physical performance, indicating the need for new perspectives in comprehending the variables involved in performance.
Sleep has important biological and physiological functions that interfere with the physical and cognitive recovery processes and may have potential action on an athlete's performance. 47 It is important for the sportsperson to work on improving performance, given the small margin of difference between success and failure in the competitive sports of today. Despite the comprehension regarding this matter, the circadian factors are given little consideration by professional sports teams or their followers. 48 Factors that modify this process, such as the MBS, may be particularly critical to the impairment of an athlete's physical performance, and special attention should be given to this condition.
Conclusion
The MBS is related to alterations of respiratory airflow and sleep disorders. This condition may lead to some characteristics, such as facial asymmetries, postural problems, dentofacial deformities, and cognitive deficit. Although the consequences of respiratory alterations and of events related to sleep disorders are still not fully known, there is evidence indicating an important relation with the regulation of athletic performance and recovery. Furthermore, the MBS is also pointed out as a potential modifying factor of humoral and cellular immune response and, thus, can influence biophysiological events that present a common inflammatory profile such as those that occur in physical performance.
